Evaluation of event-related desynchronization (ERD) preceding and following voluntary self-paced movement by Pfurtscheller, G. & Aranibar, A.
138 Elec troencephalography and Clinical Neurophysiology, 1979, 46 : 138--146 
© Elsevier/North-Holland Scientific Publishers, Ltd. 
EVALUATION OF EVENT-RELATED DESYNCHRONIZATION (ERD) PRECEDING 
AND FOLLOWING VOLUNTARY SELF-PACED MOVEMENT 1 
G. PFURTSCHELLER and A. ARANIBAR 
Institute of Biomedical Engineering, Technical University of Graz, Inffeldgasse 18, A-8010 Graz and 
Clinic for Neurology and Psychiatry, University of Graz, Auenbruggerplatz 22, A-8036 Graz (Austria) 
(Accepted for publication: June 5, 1978) 
Since the first description of the central mu 
rhythm by Gastaut et al. in 1952, the behav- 
iour of the rhythmic activity within the alpha 
band (RAAB) in relation to voluntary, self- 
paced movement has been under scrutiny. 
In the past it was generally believed that a 
mu rhythm was present only in a small pro- 
portion of normal or diseased humans (Cha- 
trian 1976). Recently, improvements in auto- 
mated EEG evaluation have led to suspect 
that mu activity is much more frequent han 
previously found (Schoppenhorst et al. 1977; 
Kuhlman 1978; Storm van Leeuwen et al. 
1978): Recent reports from experiments in 
conditioned movement in humans (Pfurt- 
scheller et al. 1977) and in cats and baboons 
(Rougeul-Buser et al. 1977) indicated that 
blocking or attenuation of RAAB, preceding 
and following movement, was present in all 
subjects or animals investigated. 
Therefore there is a need to develop ade- 
quate methods of automated EEG analysis to 
study the time<iependent behaviour as well as 
the topography of changes of RAAB in the 
scalp EEG in relation to voluntary, self-paced 
movement. In the present report we describe 
one such method and some preliminary 
results obtained in normal human subjects. 
] Supported by the 'Fonds zur Foerderung der wis- 
senschaftlichen Forschung', Project Number 3535. 
Methods 
Subjects and recording 
Ten remunerated students (9 males, 1 
female), aged 20--30 years, all right-handed, 
were the subjects for this study. They were in 
good health with no history of neurological 
or psychiatric disorder. During the experi- 
ments they were comfortably reclining, with 
their eyes closed, in a darkened room. They 
were instructed to press a button using the 
right or left thumb at voluntarily self-paced 
intervals. 
Ag-AgC1 disk electrodes were used. For 
EEG recording, time constants of 0.1 sec and 
1 sec, and an upper frequency cut-off of 35 
c/sec were used. The following bipolar trans- 
verse electrode chain was used: T'4-C4-C'4- 
Cz-C'3-C3-T'3. Of these positions Cz, C3 and 
C4 corresponded to the standard locations of 
the 10--20 system; C'4 and C'3 were placed 
midway between Cz and C4 or C3 respec- 
tively, whereas T'4 and T'3 were midpositions 
between standard C4 or C3 and T4 or T3. 
Data storage and preprocessing 
A trigger elicited by button pressing was 
used for the EEG analysis. Further control 
of latencies, with respect to the movement, 
was made by recording the EMG deflections 
from a pair of surface electrodes on the 
thenar eminence. The data of each individual 
trial to be stored consisted of a 6 sec epoch, 
including 4 sec preceding and 2 sec following 
the onset of button pressing. Shorter interval 
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trials were automatically rejected. 
Accurate storage of data preceding the 
onset of button pressing was made possible 
by using a kind of circular buffer in a PDP 
11/45 computer. The sampling rate was 128/ 
sec, making a total of 768 sample points for 
each 6 sec trial. In the buffer, one EEG sam- 
ple was shifted whenever a new one came in 
from the A/D converter. The onset of button 
pressing triggered a marker on the circular 
buffer and the data were then written on a 
disk, so as to include 4 sec data (512 points) 
preceding and 2 sec (256 points) following 
the trigger. In this way, sixty 6 sec trials, syn- 
chronous with voluntary movement, were 
stored on the disk. 
Data processing and statistical methods 
We followed the procedure already 
described in detail in a previous technical note 
(Pfurtscheller 1977) to analyse time<lepen- 
dent behaviour of alpha power changes. 
Namely, digitally filtered data corresponding 
to RAAB made up the signal of interest 
(7--13 c/sec). The final result was a series of 
24 power values, averages of 60 trials, which 
were plotted as an alpha power (in pV 2) vs. 
time (in sec). 
For statistical treatment, the assumption 
was made that the first 2 sec, i.e. 4--2 sec pre- 
ceding onset of button pressing, were not 
related to movement or preparation for move- 
ment. Therefore, the first 8 mean power 
points corresponding to these first 2 sec were 
taken as a reference series. The non-para- 
metric Wilcoxon test for paired samples was 
used to evaluate the significance of alpha 
power changes occurring thereafter, with 
respect to the reference series; that is, 2 sec 
before and 2 sec after onset of movement 
were evaluated. The graphical display of 
statistically significant alpha power changes at 
3 levels (5%, 1% and 0.1%), in parallel to the 
power vs. time curve, was performed as 
described in detail in the above publication. 
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Fig. 1. Schematic illustration of measurements and 
calculation of cumulative significant alpha power 
decrease. Left ordinates: percentage of alpha power. 
Right ordinates: statistical significance leve ls .  
Abscissae: time in sec. Trigger point at t = 0 sec cor- 
responds to t = 4.0 see of a 6 sec trial. The graph 
represents an average of sixty 6 sec trials with thumb 
movement. 
of alpha power decrease occurring before, at 
onset and after thumb pressing was obtained 
by calculating, from each alpha power vs. 
time curve, the cumulative significant alpha 
power decrease. 
The method is illustrated in Fig. 1. In this 
figure, the vertical arrows correspond to 
those measurements of alpha power decrease 
which reached statistical significance, at least 
at the 5% level, as indicated by the step func- 
t ions  below. The reference was the alpha 
power series of values in the first 2 sec of the 
trial, taken as 100%, as explained above. 
Two final values were obtained. A first 
summation ($1, Fig. 1) was made of all signifi- 
cant alpha power decrease values along the 
interval t = 2.0--4.0 sec, that is immediately 
preceding button pressing. A second summa- 
tion ($2) covered all significant power 
decrease values over the interval t = 4.0--5.0 
sec, i.e., during onset and execution of move- 
ment. 
Resu l ts  
Cumulative significant alpha power decrease 
A useful quantitative measure of the degree 
An example of experimental results from 
right central-vertex derivation (Cz--C'4), 
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Fig. 2. Event-related esynchronization (ERD) and 
slow potentials in right central-vertex area, ipsilateral 
to voluntary, self-paced right thumb movement. EMG 
from right thenar eminence. BP: Bereitschaftspoten- 
tial. In the abscissae, t = 0 sec indicates triggering by 
button pressing. Coordinate axes of both lowest 
panels as in Fig. 1. Absolute reference alpha power: 
12.3 ]~V 2, subject 60. 
during button pressing using the thumb is 
presented in Figs. 2 and 3. EEG changes in 
the ipsilateral central area (Fig. 2) can be 
compared to those occurring, in the same 
experiment (subject 60), in the same central 
area, this time using the contralateral thumb 
(Fig. 3). 
Individual EEG trials are displayed in the 
left upper panel of both figures. The EEG 
(Fig. 2) has clearly dominant RAAB, of greater 
amplitude with the ipsilateral than with the 
contralateral movement (Fig. 3). With the 
latter, only low voltage, intermittent RAAB is 
present. The broken lines at t = 0.0 sec mark 
triggering by button pressing. 
A very close time correspondence of trig- 
gering with the EMG deflection can be appre- 
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Fig. 3. Event-related desynchronization and slow 
potentials in right central-vertex region, contralateral 
to voluntary, self-paced left thumb movement. Arran- 
gement, symbols and same subject as in Fig. 2. Refer- 
ence alpha power: 5 pV 2. 
ciated in the right upper corner of both 
figures, where the upper trace corresponds to 
thenar eminence EMG (average of 60 trials) 
and the trace immediately below, to its inter- 
trial S.D. 
In the individual trials, the ipsilateral cen- 
tral derivation (Fig. 2, upper left) shows a 
distinct amplitude attenuation or blocking 
just before the onset of button pressing. This 
defines classical mu activity. In the contra- 
lateral situation, however (Fig. 3), a clear clas- 
sical mu activity cannot be ascertained. 
The middle panel on the right side of both 
figures shows the averaged EEG correspond- 
ing to 60 trials, including those shown on the 
left. These EEG segments were stored syn- 
chronously to triggering by button pressing, 
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using a time constant of t = 1 sec. The aver- 
aging was done in the retrotemporal as well 
as in the forward direction, departing from 
the trigger signal. Because of the good EMG- 
trigger correspondence, the results are very 
similar to those obtained previously by 
Deecke and Kornhuber (1977). In both 
Figs. 2 and 3, the averaged EEG shows a clear 
Bereitschaftspotential (BP) starting about 
2 sec before movement. Furthermore, the 
final sharp potential starting just before, and 
reaching a peak almost simultaneously with, 
the movement onset corresponds to the 
motor potential (MP) of Deecke and Korn- 
huber. This MP is predominantly negative in 
the central EEG ipsilateral to movement 
(Fig. 2) but predominantly positive in the 
contralateral central area (Fig. 3). 
That the MP of Fig. 2 approaches a mirror 
image of the MP of Fig. 3 can be explained on 
the basis of the influence of the left central- 
vertex area on the Cz electrode. This would 
tend to make the recording to some degree 
equivalent o a left-right comparison as in the 
well known descriptions by Deecke et al. 
(1976). In both figures the traces immediately 
below the intertrial S.D.s show minimum 
values simultaneously to the BP and MP. 
The curves in the lower right part of Figs. 2 
and 3 represent ime<lependent changes of 
alpha power, corresponding to the same 60 
trials. In both figures there is a significant 
alpha power decrease or ERD preceding and 
following the voluntary movement. In a closer 
analysis this ERD consists of 2 main waves, 
separated by an interval of power recovery. 
The first ERD component occurs in Fig. 2 
between 1.75 and 1.25 sec preceding onset of 
movement; it appears earlier in the contra- 
lateral situation (Fig. 3), namely between 3 
and 2 sec before movement onset. This com- 
ponent in Fig. 3 appears at a time treated as a 
reference interval and therefore no signifi- 
cance is attached to it. The second, larger, 
ERD component starts being visible between 
1 sec (Fig. 3) and 0.75 sec (Fig. 2 )be fore  
thumb pressing and continues to grow grad- 
ually larger, reaching a_ peak during movement 
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Fig. 4. Alpha power changes in right central-vertex 
area during right thumb movement. Ordinates: per- 
centage of alpha power. Abscissae: t ime in sec. Bro- 
ken line at t = 0 sec, triggering by button pressing. 
Upper panel: superimposed ERD curves of subjects 
56, 60, 62, 69, 70 and 75. Lower panel: superposi- 
tion of power vs. t ime traces from subjects 57, 61, 
63 and 64. 
performance. This is followed by a final alpha 
power recovery. 
The consistency of the above ERD pattern 
is analysed in the left lower part of both 
figures. In each case, the 60 trials were sub- 
divided into 3 subgroups, each of 20 trials, 
and the resulting 3 alpha power vs. time 
curves were superimposed. Clearly, the ERD 
patterns had low intraindividual variability. 
As an example of interindividual variabil- 
ity of ERD pattern, the alpha power changes 
in the right central-vertex area during right 
thumb movement are illustrated in Fig. 4. On 
top, 6 individual ERD curves obtained from 
different subjects are superimposed, all show- 
ing clear, well defined power decreases. In 
general, the ERDs tend to decrease gradually, 
starting clearly, at the latest, 0.5 sec before, 
and reaching a minimum peak between 0.25 
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TABLE I 
Reference alpha power values, means _+ S.D., in pV 2, f rom central regions, in 10 normal  subjects. Interval t -- 0.0--  
2.0 sec, f rom 4 to 2 sec prior to thumb movement.  
Thumb to be moved Cz--C~4 C'4--C4 C4--T'4 Cz--Cr3 C~3--C3 C3--T'3 
Right 3.68 +_ 3.66 4.68 _+ 4.27 3.53 _+ 3.42 3.01 _+ 2.07 4.08 + 3.84 5.47 + 5.19 
Left 2.70 -+ 2.04 4.07 +- 3.27 3.13 -+ 2.96 3.54 _+ 2.76 4.06 -+ 3.73 6.09 + 5.81 
and 0.5 sec after the onset of thumb pressing. 
At the bottom of Fig. 4, 4 individual ERD 
curves are superimposed, obtained from the 
other 4 subjects of our series. They show less 
remarkable alpha power decrease, with only 
a weak tendency to reach a maximal decrease 
between 1.50 and 0.5 sec before the onset of 
thumb pressing. 
The measurements and statistical results for 
our total series of 10 normal subjects are pre- 
sented in the paragraphs below. 
Reference alpha power 
In Table I reference alpha band power 
values are listed. They represent averages for 
all 10 subjects, over the first 2 sec of each 
trial and across trials, given as mean values 
(+S.D.) in pV 2, for all central scalp records. In 
general, the mean alpha power reference 
values were smaller for the records contra- 
lateral to the thumb to be moved than for the 
ipsilateral regions, with the exception of the 
central-temporal areas (C4--T'4 and C3--T'3). 
However, these differences between ipsilateral 
and contralateral series of values did not reach 
statistical significance. 
As seen in Table I, the central-vertex areas 
(Cz--C'4 and Cz--C'3) showed minimal values 
while recording was contralateral: 3.01-+ 
2.07 pV 2 and 2.70 + 2.04 pV 2 for right and 
left thumb, respectively. 
For a given central area, in Table I, the 
power values were smaller for contralateral 
recording, with exception of the left mid- 
central region (C'3--C3). These differences 
reached statistical significance twice: for the 
TABLE II 
Cumulative signif icant percentage decrease of alpha power in central  areas, in 10 normal  subjects. Interval t = 2.0-- 
4.0 see, immediate ly  preceding r ight thumb movement .  
Subject no. Cz--Cr4 Ct4--C4 C4--T'4 Cz--C'3 C'3--C3 C3--Tt3 
56 118.6 24.3 61.3 19.2 0.0 0.0 
57 0.0 0.0 42.7 36.7 42.2 10.9 
60 174.9 256.3 146.0 135.1 127.7 103.7 
61 0.0 51.8 0.0 149.7 80.5 31.8 
62 9.7 49.7 65.4 78.4 42.8 133.1 
63 10.8 0.0 0.0 10.7 16.3 0.0 
64 53.8 152.7 71.3 135.7 135.7 149.1 
69 50.0 22.5 62.8 58.9 44.0 133.1 
70 231.6 58.6 51.0 0.0 0.0 0.0 
75 311.7 174.6 207.1 337.0 150.5 79.1 
Mean 96.1 79.1 70.8 96.1 64.0 64.1 
S.D. 109.9 86.1 62.9 100.9 56.5 62.1 
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right central-vertex (Cz--C'4) and left central- 
temporal (C3--T'3) regions, with the non- 
parametric paired Wilcoxon test (both 
P < O.O5). 
ERD preceding movement 
Cumulative significant alpha power 
decrease, or ERD, preceding right or left 
thumb pressing was verified in all 10 subjects 
investigated, at least in one of the recorded 
central EEG derivations. 
Preceding right thumb pressing (Table II) 
the ERD changes were rather extensively 
bilateral, except for 1 subject (subject 70) 
who showed only ipsilateral ERD. Preceding 
left thumb pressing, the ERD was observed 
frequently in restricted areas: only in the con- 
tralateral central-vertex area (subjects 56 and 
64), only over ipsilateral central areas (sub- 
ject 62) or only in both central-vertex regions 
(subject 63); in all other cases, ERDs were 
rather extensive and bilateral. 
The mean ERD values, for all 10 subjects, 
are listed in Table III. They are expressed as 
percentages of the reference alpha power 
values, the means of which are listed in 
Table I. These mean cumulative ERD values 
correspond to the 2 sec interval immediately 
preceding thumb movement, for all central 
EEG records. 
As a rule, the mean ERD values (Table III) 
were larger preceding right than preceding 
left thumb movement, regardless of the side 
of the EEG recording. This difference 
between right and left thumb series was sta- 
tistically significant, by paired Wilcoxon test 
(P< 0.05). Also, comparing separately left 
and right thumb values for each EEG record- 
ing area, the values preceding right were larger 
than preceding left thumb pressing. These dif- 
ferences reached significance (P< 0.05) for 
both central-temporal regions, by paired Wil- 
coxon test. 
The values were largest in central-vertex 
areas, regardless of the side of the thumb to 
be moved and tended to decrease gradually 
toward the central-temporal regions. 
ERD during onset and execution of move- 
ment 
Power decrease, or ERD, during onset and 
execution of right or left thumb movement 
was verified in all subjects examined, at least 
in one of the analysed central EEG deriva- 
tions. During right thumb pressing, the ERD 
changes were rather extensively bilateral, 
except for one person (subject 56) who 
showed ERD restricted to both central-vertex 
areas. During left thumb pressing, the ERD 
changes were mostly extensively bilateral, 
except for 3 subjects. In one (subject 61) the 
ERD was restricted to central-vertex areas; in 
a second (subject 56) it was limited to the 
contralateral central-vertex region; and in the 
third person (subject 57) the ERD changes 
were restricted to the ipsilateral midcentral 
derivation (C'3--C3). 
In Table IV cumulative significant alpha 
power decrease values are listed, correspond- 
ing to a i sec interval starting at the onset of 
thumb pressing. They represent mean values 
for all central EEG recording areas and for all 
10 subjects of our series. Clearly, the values of 
Table IV were larger for central areas ipsi- 
lateral to the moving thumb than for the con- 
tralateral regions. This difference, between 
TABLE III 
Cumulative significant percentage decrease of alpha power, mean _+ S.D., from central regions, in 10 normal sub- 
jects. Interval t = 2.0--4.0 sec, immediately preceding thumb movement.  
Thumb to be moved Cz--Ct4 C'4--C4 C4--T~4 Cz--C~3 C'3--C3 C3--TP3 
Right 96.1 +_ 109.9 79.1 _+ 86.1 70.8 +_ 62.9 96.1 +_ 100.9 64.0 _+ 56.5 64.1 _+ 62.1 
Left 57.6 -+ 77.0 50.7 _+ 94.4 32.0 _+ 52.5 87.2 _+ 77.6 44.9 +_ 57.7 19.3 _+_ 23.3 
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TABLE IV 
Cumulative signif icant percentage decrease of alpha power, mean _+ S.D., f rom central  regions, in 10 normal  sub- 
jects. Interval t = 4.0--5.0 sec, during onset and execut ion of thumb movement .  
Thumb moving Cz--Cr4 C~4---C4 C4--T'4 Cz--Cr3 C~3--C3 C3--T'3 
Right 139.6 + 111.3 82.9 +- 106.3 91.0 +- 104.7 97.6 + 89.3 49.1 _+ 69.1 38.6 _+ 44.1 
Left 75.7 _+ 88.0 46.4 _+ 74.1 54.2 +_ 79.0 105.0 _+ 101.8 54.1 _+ 61.3 51.6 _+ 64.6 
ipsi- and contralateral series of values, was sig- 
nificant by the paired Wilcoxon test 
(P< 0.05). Individual differences for each 
particular area, ipsilateral arger than contra- 
lateral values, showed significance by the 
paired Wilcoxon test only for the right cen- 
tral-vertex derivation (P < 0.05). 
Maximal mean cumulative alpha power 
decrease values were observed in both central- 
vertex derivations, regardless of the side of 
the moving thumb. 
Discussion 
Amplitude decrease or blocking of RAAB, 
immediately preceding and during movement, 
is the main feature that characterizes the cen- 
tral mu rhythm and it has been described 
since the first report of Gastaut et al. (1952). 
It hfis been felt, since that time, that a mu 
rhythm is not observed in all but a few per- 
sons, normal or patients. The incidence has 
been reported, until recently, to vary between 
0 and 34.3%, on the basis of visual analysis of 
the EEG records (Chatrian 1976). 
With the introduction of automated proce- 
dures, in particular the use of Fast Fourier 
Transform and power spectra, a higher inci- 
dence of central mu rhythm has been ob- 
served. Schoppenhorst et al. (1977), using 
inter- and intrahemispheric coherence func- 
tions in addition to visual analysis, found mu 
rhythm in 57.4% of 54 healthy persons and 
in a group of 28 persons having 'activated 
foci' in the central region, mu waves were. 
present in nearly 2/3 ipsilaterally and in half 
of them contralaterally. Kuhlman (1978), 
using power spectra and analysing only EEGs 
contralateral to the right moving hand, found 
central mu activity in 50% of 14 subjects (8 
normal, 6 epileptic patients) and Storm van 
Leeuwen (1978), using similar methods plus 
coherence functions, reported mu rhythm in 
15 of 25 healthy subjects (60%). 
In the current study, mu activity -- if alpha 
power decrease or ERD during voluntary 
movement can be considered as such-  was 
present in all 10 investigated subjects. There 
seems to be little doubt that this greater 
occurrence is a direct consequence of the 
advantages of the automated procedures used 
in this study over the power spectra and 
coherence methods. The advantages are 
namely: (1) greater accuracy in estimating the 
time course of amplitude changes in RAAB, 
with a time resolution of 0.25 sec, and their 
statistical significance by non-parametric 
methods; (2) triggering by movement itself 
and retrotemporal and forward analysis of 
EEG data, which allow an exact account of 
the changes preceding, accompanying and fol- 
lowing onset of movement. 
The digital on-line method of retrotempo- 
ral EEG signal storage and preprocessing trig- 
gered by movement, used in this study, is 
reminiscent of that, using the help of an 
analogue tape, of Deecke et al. (1976). How- 
ever, instead of the EMG we used triggering 
by button pressing. From the point of view of 
averaging, the equivalence of both methods 
can be seen from the excellent correspon- 
dence between our trigger time point (t = 0.0 
sec, Figs. 2 and 3) and the peak of the deflec- 
tion of the averaged EMG or its S.D. and from 
the resulting Bereitschaftspotential (BP, 
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Figs. 2 and 3), showing the typical features 
described by Deecke et al. (1976) or Deecke 
and Kornhuber (1977). 
From the results in Table I, it appears 
that -  across trials and grand mean values 
across all 10 subjects- - the reference alpha 
power was slightly smaller in contralateral 
central areas and smallest in central-vertex 
regions. One can only speculate whether this 
could represent a slight degree of contralateral 
'tonic ERD'. 
The cumulative significant alpha power 
decrease values (Fig. 1) provide a way to 
quantitate the degree of phasic, i.e., short 
lasting ERD. In this respect, the results in 
Tables II--IV can be summarized as follows: 
(1) during the 2 sec period immediately pre- 
ceding movement, he central phasic ERD was 
larger, bilaterally, for right than for left 
thumb movement; (2) during the 1 sec inter- 
val including onset and execution of move- 
ment, phasic ERD was predominant in the 
ipsilateral central areas; (3) in each of the 
above two intervals, the maximal degree of 
phasic ERD was observed mostly in central- 
vertex EEG derivations. 
In this study, mu activity has been defined 
when a decrease of power in the rhythmic 
activity within the alpha band was found in 
central areas, immediately preceding and 
during onset of voluntary, self-paced move- 
ment. Because of our improved automated 
procedures, our detection rate of this mu 
activity (100%) is much higher than hitherto 
reported. It follows from our results that cen- 
tral mu activity during self-paced movement 
should be considered as a normal neuro- 
physiological event, occurring among individ- 
uals much more frequently than previously 
suspected. 
Summary 
A method of accurate storage and on-line 
preprocessing of an EEG signal, preceding and 
following a trigger signal, elicited by button 
pressing, is described. The method was used 
to study the changes occurring in the power 
of the rhythmic activity within the alpha 
band in central areas, during voluntary, self- 
paced movement in 10 normal humans. 
A short-lasting decrease or phasic event- 
related desynchronization (ERD) of alpha 
power, representing mu activity, was observed 
in all 10 subjects. 
During the 2 sec period preceding move- 
ment the phasic ERD was mostly bilateral, 
but larger prior to right than to left thumb 
movement. At onset and during the first sec- 
ond of execution of movement, the phasic 
ERD was mostly bilateral but predominant in 
ipsflateral areas. Preceding or during move- 
ment, maximum ERD was observed in most 
cases in central-vertex regions. 
R~sum~ 
Examen des dgsynchronisations lides d l'dvd- 
nement,  survenant avant et aprds un mouve- 
ment  auto-commandd 
Une m~thode est d~crite, qui permet un 
stockage exact et un traitement on-line de 
l'activit~ EEG qui precede et qui suit un sig- 
nal d~clenchd par appui sur un bouton. Elle 
a permis d'~tudier comment se modifie la 
puissance spectrale de l'activit~ rythmique de 
la r~gion centrale dans la bande alpha, lors de 
mouvements volontaires autocommand~s, ceci 
chez 10 sujets normaux. 
Une d~croissance de br~ve dur~e (d~syn- 
chronisation phasique li6e ~ l'6v~nement) de 
cette puissance alpha, repr~sentant l'activit~ 
mu, a ~t~ observ~e chez les 10 sujets. 
Pendant les 2 sec qui pr~c~daient le mouve- 
ment, la d~synchronisation phasique ~tait 
essentiellement bilat~rale, plus importante 
cependant avant un mouvement du pouce 
droit que du pouce gauche. Au d~but et pen- 
dant la premiere seconde de l'ex~cution du 
mouvement, elle ~tait ~galement bilat~rale 
mais pr~dominante du cSt~ ipsilat~ral. Dans la 
plupart des cas (avant et pendant le mouve- 
ment), elle dominait dans la r6gion centrale 
vertex. 
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